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PROBLEMS AND SOLUTIONS. 91 

NUMBER THEORY. 

When this issue was made up no solutions had been received for numbers 
189, 191, 192, 196, 201, and 202. Please give attention to these. 

208. Proposed by E. T. BELL, Seattle, Washington. 

If an odd number is perfect, it cannot be the sum of two squares. 

209. Proposed by R. ». CABMICHAEL, Indiana University. 

Prove that the difference of the sixth powers of two integers cannot be the square of an integer 

210. Proposed by elmek schuyler, Brooklyn, N. Y. 

If a and b are relatively prime and (a + 6) is even, then (a — b)ab(a + b) = (mod. 24). 

SOLUTIONS OF PROBLEMS. 

ALGEBRA. 

394. Proposed by E. B. ESCOTT, Ann Arbor, Michigan. 

Solve the equation sin 2 x sin 2 2x = 5/16. 

Solution by R. M. Mathews, Riverside, California. 
Taking the square root of each side of the given equation we obtain 

VI , _ . . „ 1/5 

(1) sin x sin 2x = 

From (1), 



(1) sin x sin 2x = —r and (2) sin x sin 2x = j- • 



2 sin 2 x cos x = —r- , or (3) cos 1 * x — cos x + -3- = 0. 

1/5 . 
Inspection shows that z~ is a value of cos x in (3). Eliminating this impos- 
sible solution, we have the quadratic 

Vh 1 

(4) cos 2 x ;r- cos a; + j = 0, 

the roo, S of which are cos x - *? + ! and C o S , = ^ . 

The solutions of (2) are the negatives of those of (1) just found. 

The side of a regular inscribed decagon is (v / 5_— l)/2, whence {Vh — l)/4 
= cos 72°. From this, it is easily shown that (l/5 + l)/4 = cos 36°. 

Since in the original equations the functions are all squared, the signs which 
they may have in particular quadrants are immaterial. Hence 

x = nir ="= jir, x = nw =•= §7r, 

where n is any positive or negative integer, are the real values satisfying the 

equation. 

Also solved by C. E. Githbns, Horace Olson, Albert R. Natter, Richard Morris, A. 
M. Harding, Elmer Schuyler, S. W. Reaves, W. C. Eells, Leroy M. Coppin, A. H. Holmes, 
F. M. Morgan, H. C. Feemster, J. L. Riley, H. E. Trepethen, and the Proposer. 

395. Proposed by v. M. spunak, Chicago, Illinois. 

Solve the system of equations 

Si 2 X2 = ffli, X2 2 x 3 — a,2, Xi'Xi = a s , • • •, xjxi = a n . 



